Characterization of pediatric Wilms' tumor using Raman and fluorescence spectroscopies.
Raman spectroscopy has been successfully demonstrated as an effective tool for tissue characterization and diagnosis, but nearly all studies have interrogated adult tissues and diseases. In this study, we demonstrate the application of Raman spectroscopy and its background autofluorescence for pediatric Wilms' tumor diagnosis. Eight tumors were measured in this study, along with matched normal kidney tissue in 6 cases. Spectral comparisons were drawn, and diagnostic use was assessed using both the Raman spectral features as well as the inherent tissue fluorescence. The fluorescent background spectra were able to discriminate normal kidney from Wilms' tumor with 81% sensitivity and 100% specificity. The Raman spectra obtained 93% sensitivity and 100% specificity. This pilot study shows that both autofluorescence and Raman spectra provide diagnostic use in discriminating Wilms' tumor from normal kidney. These techniques may be used individually or in tandem to develop a real-time intraoperative screening and diagnostic device.